Searching PAJ 



Page 1 of 2 



t t 

PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2002-1 25295 

(43)Date of publication of application : 26.04.2002 



(51)Int.CI. 



H04R 15/00 
F16C 29/04 
601 S 7/521 
H04R 31/00 



(21) Application number : 2000-316444 

(22) Date of filing : 1 7.1 0.2000 



(71) Applicant 

(72) Inventor : 



OKI ELECTRIC IND CO LTD 

IZUMI HITOSHI 
MORI TAKAYUKI 
KAWAMORI AKIYOSHI 
OB ATA HIDENORI 



ID 





S 



(54) ACOUSTIC TRANSMITTER/RECEIVER USING ULTRA- MAG N ETOSTRICTIVE MATERIAL AND 
METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an acoustic 
transmitter/receiver using ultra-magneto strictive materials s 
capable of preventing ultra-magnetostrictive materials from 
being broken even when any outer force leading to the bending 
of a driving element made of bar-shaped ultra-magnetostrictive 
materials is applied, and preventing the performance of a 
transmitter/receiver from being deteriorated. 
SOLUTION: One edge of a driving element 1 is adhered and 
fixed to the central part of a base 2, and the other edge is 
adhered and fixed to the central part of a transmitting plate 3, 
and slide bearings 4 are respectively fixed to the upper edge 
face and lower edge face of the base 2 and the upper edge face 
and lower edge face of the transmitting plate 3, and slide shafts ~ 
6 are respectively arranged so as to be slide engaged between ~ 
the respective slide bearings of the base 2 and the respective 
slide bearings of the transmitting plate 3 so that the sliding axes 
of the respective slide shafts can be made in parallel. 
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* NOTICES * 

iTPO and NCXPJ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the sound transducer which the end of the driver element which consists of giant 

magnetostrictive rod-like material is carried out in the core of the tabular base, and adhesion immobilization 

of the other end is carried out in the core of a wave transmission plate, respectively, and is constituted A 

slide bearing is fixed to each location of at least two places corresponding to ** of the adhesion fixed side of 

said tabular base, a right-angled end face and the adhesion fixed side of a wave transmission plate, and a 

right-angled end face, respectively. The slide shaft which carries out sliding engagement of between each 

slide bearing fixed to said tabular base and each slide bearing fixed to the response location of a wave 

transmission plate is prepared, respectively. The sound transducer using the giant magnetostrictive material 

characterized by constituting so that the sliding shaft of each of this slide shaft may become in parallel with 
** 

[Claim 2] In the manufacture approach of the sound transducer which the end of the driver element which 
consists of giant magnetostrictive rod-like material is carried out in the core of the tabular base, and 
adhesion immobilization of the other end is carried out in the core of a wave transmission plate, 
respectively, and is constituted Where one pair of slide bearings prepare for one slide shaft beforehand at 
least two sliding devices which carry out sliding engagement with the same sliding shaft and the adhesion 
fixed side of said tabular base and the adhesion fixed side of a wave transmission plate are contacted One 
side and another side of one pair of slide bearings of said each sliding device are fixed to each location of at 
least two places corresponding to ** of the adhesion fixed side of the tabular base, a right-angled end face 
and the adhesion fixed side of a wave transmission plate, and a right-angled end face, respectively. Next, the 
manufacture approach of the sound transducer using the giant magnetostrictive material characterized by 
extending spacing of the tabular base an,d a wave transmission plate, carrying out the end of said driver 
element in the core of the tabular base, and carrying out adhesion immobilization of the other end in the core 
of a wave transmission plate, respectively, checking sliding actuation of each of said sliding device. 



[Translation done.] 



j. * 



http://www4.ipdl.ncipi.go Jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 6/13/2006 



JP,2002-1 25?95 ,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sound transducer which uses giant magnetostrictive 

material as a driver element, and its manufacture approach. 

[0002] 

[Description of the Prior Art] For example, with the transceiver vessel of an underwater acoustic wave, as a 
sound-source ingredient, although the piezo-electric ceramic etc. was used conventionally, by recent years, 
giant magnetostrictive ingredients, such as a rare earth alloy which carries out telescopic motion softer 
[ than a piezo-electric ceramic ] and big, came to be used. Although it was strong to compression, since [ it 
is told to bending and hauling that is weak ] it has the frangible characteristic comparatively, when using 
this ingredient as a driver element which transmits and receives an acoustic wave, the structure which 
established structure which bending stress does not generate in a supermagnetostrictor, for example, a guide 
etc., was required for this giant magnetostrictive ingredient. 

[0003] Drawing 3 is structural drawing of the echo sounder transmitter which uses the conventional giant 
magnetostrictive material as a driver element, (a) of drawing is a side-face sectional view, and (b) is a 
transverse-plane sectional view. In drawing 3 , 1 is the driver element of the round bar configuration which 
becomes by giant magnetostrictive material, the end of the shape of the rod is carried out in the core of the 
base 1 1 , and adhesion immobilization of the other end is carried out in the core of the wave transmission 
plate 12, respectively. The base 1 1 and the wave transmission plate 12 are disk types-like, respectively, and 
they are inserted in the periphery at intervals of an equal include angle, respectively so that four bearings 1 3 
in which lubricant was formed on the front face may surround a driver element 1 . And in each four bearing 
13 of the base 11, and each four bearing 13 in the response location of the wave transmission plate 12, the 
whole is constituted through a shaft 14, respectively. 

[0004] With the echo sounder transmitter constituted like drawing 3 , if excited with the solenoid coil (for 
example, prepared so that the surroundings of the round bar-like driver element 1 may be surrounded) with 
which a driver element 1 is not illustrated, since a driver element 1 is expanded and contracted in the die- 
length direction of a round bar configuration, if it is fixed to the container with which the location of the 
base 1 1 is not illustrated, the wave transmission plate 12 will drive by said flexible motion, and it will 
operate as an echo sounder transmitter. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there were the following problems with the structure 
of the echo sounder transmitter which uses as a driver element the conventional giant magnetostrictive 
material shown in drawing 3 . 

(1) It is necessary to hold fixed path clearance (spacing) between each bearing and a shaft so that smooth 
telescopic motion of the driver element which becomes by giant magnetostrictive material may not be 
checked. 

(2) It there need to be four shafts in ** in a parallel location and the parallel location of these four shafts 
shifts, as for a driver element, along with a shaft, a smooth motion becomes impossible. Therefore, the 
component part needed doubling processing and precision processing, and they had become cost high. 

(3) For example, when the path clearance between a bearing and a shaft was too large the carrier beam case 
in external force which bends a rod-like driver element with water pressure etc., before bearing received 
impression external force, a possibility that a driver element might fracture by strain was. 

[0006] 

[Means for Solving the Problem] The sound transducer using the giant magnetostrictive ingredient 
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concerning this invention In the sound transducer which the end of the driver element which consists of 
giant magnetostrictive rod-like material is carried out in the core of the tabular base, and adhesion 
immobilization of the other end is carried out in the core of a wave transmission plate, respectively, and is 
constituted A slide bearing is fixed to each location of at least two places corresponding to ** of the 
adhesion fixed side of said tabular base, a right-angled end face and the adhesion fixed side of a wave 
transmission plate, and a right-angled end face, respectively. The slide shaft which carries out sliding 
engagement of between each slide bearing fixed to said tabular base and each slide bearing fixed to the 
response location of a wave transmission plate is prepared, respectively, and it constitutes so that the sliding 
shaft of each of this slide shaft may beqome in parallel with **. 

[0007] The manufacture approach of the sound handset using the giant magnetostrictive material concerning 
this invention In the manufacture approach of the sound transducer which the end of the driver element 
which consists of giant magnetostrictive rod-like material is carried out in the core of the tabular base, and 
adhesion immobilization of the other end is carried out in the core of a wave transmission plate, 
respectively, and is constituted Where one pair of slide bearings prepare for one slide shaft beforehand at 
least two sliding devices which carry out sliding engagement with the same sliding shaft and the adhesion 
fixed side of said tabular base and the adhesion fixed side of a wave transmission plate are contacted One 
side and another side of one pair of slide bearings of said each sliding device are fixed to each location of at 
least two places corresponding to ** of the adhesion fixed side of the tabular base, a right-angled end face 
and the adhesion fixed side of a wave transmission plate, and a right-angled end face, respectively. Next, 
checking sliding actuation of each of said sliding device, spacing of the tabular base and a wave 
transmission plate is extended, the end of said driver element is carried out in the core of the tabular base, 
and adhesion immobilization of the other end is carried out in the core of a wave transmission plate, 
respectively. 
[0008] 

[Embodiment of the Invention] Drawing 1 is structural drawing of the sound transducer using the giant 
magnetostrictive material concerning the operation gestalt of this invention, and (a) of drawing is a side- face 
sectional view and (b) transverse-plane sectional view. In drawing 1 , 1 is the driver element of the round 
bar configuration which becomes by giant magnetostrictive material, such as a rare earth alloy, the end of 
the shape of the rod is carried out in the ; core of the base 2, and adhesion immobilization of the other end is 
carried out in the core of the transmission-and-reception plate 3, respectively. The base 2 and the wave 
transmission plate 3 are the configurations of a rectangular plate here, respectively, and a slide bearing 4 is 
fixed to the adhesion fixed side, the right-angled upside end face, and bottom end face of said driver element 

1 with the mounting eclipse bolt 5, respectively. 

[0009] And the slide shaft 6 which carries out sliding engagement of between each slide bearing 4 fixed to 
the upside end face and bottom end face to which each slide bearing 4 fixed to the upside end face and 
bottom end face of the base 2, respectively and the wave transmission plate 3 correspond, respectively is 
constituted so that anchoring and these two sliding shafts of each slide shaft 6 may become in parallel with 
**, respectively. In addition, even if the sliding device which consists of a slide shaft 6 and one pair of slide 
bearings 4 receives external force which bends the slide shaft 6, the amount of strains to generate uses an 
ingredient and structure which are very small. 

[0010] With the sound transducer constituted like drawing 1 , if excited with the solenoid coil (for example, 
prepared so that the surroundings of the round bar-like driver element 1 may be surrounded) with which a 
driver element 1 is not illustrated, since a driver element 1 is expanded and contracted in the die-length 
direction of a round bar configuration, if it is fixed to the container with which the location of the base 2 is 
not illustrated, the wave transmission plate 3 will drive by said flexible motion, and it will operate as an 
echo sounder transmitter. Moreover, a driver element 1 expands and contracts, and if the wave transmission 
plate 3 vibrates by the input acoustic wave from the outside, as an echo sounder receiver, induced voltage 
will be generated in the sensing coil (for example, prepared so that the surroundings of the round bar-like 
driver element 1 may be surrounded) which is not illustrated, and it will operate as an echo sounder receiver. 

[001 1] When using the sound transducer of drawing 1 as for example, an underwater sound source, the base 

2 and the wave transmission plate 3 may receive external force which bends the rod-like driver element 1 
with water pressure etc. In this case, external force is transmitted to the driver element 1 currently first fixed 
to the base 2 and the wave transmission plate 3 directly, then, is transmitted to one pair of slide shafts 6 
which are carrying out sliding engagement at the slide bearing 4, and produces a strain, respectively. 
Although a driver element 1 begins to bend according to transfer external force first, before resulting in 
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fracture, the following slide shaft 6 receives transfer external force. However, since the amount of 
generating strains of the slide shaft 6 is small, more than a constant rate does not turn at and fracture a driver 
element 1. 

[0012] Since it considered as the structure of preventing the bending external force to the driver element to 
which one pair of slide bearings [ 2 sets of ] become one slide shaft from the giant magnetostrictive material 
of a cylindrical configuration using the sliding device which carries out sliding engagement with the same 
sliding shaft, as mentioned above according to the transducer of this operation gestalt, there is the following 
effectiveness. 

(1) Since a slide shaft receives external force before reaching rupture stress even if a supermagnetostrictor 
receives bending external force, don't fracture a supermagnetostrictor. 

(2) In order that a sliding device may m'oVe smoothly, the engine performance as an echo sounder 
transmitter does not fall in the wave transmission direction of a wave transmission plate. Moreover, it 
operates, without carrying out degradation as an echo sounder receiver similarly. 

[0013] Drawing 2 is the explanatory view of the manufacture approach of the sound transducer of drawing 
1 , and manufactures in order of (a) of drawing, (b), and (c). Moreover, a side- face sectional view and right- 
hand side drawing of the chart on the left of (a) - (c) of drawing are transverse-plane sectional views. 
Precision processing of the base 2 and the wave transmission plate 3 is carried out beforehand. Especially 
the base 2 and an echo sounder transmitter 3 process the squareness of this adhesion datum plane, a right- 
angled upside end face, and a bottom end face, i.e., the clamp face of a slide bearing 4, into a precision on 
the basis of an adhesion side with a driver element 1 . Moreover, the path clearance between a slide bearing 4 
and the slide shaft 6 (spacing) processes about 0.01mm. 

[0014] The manufacture procedure prepares for one slide shaft 6 beforehand 2 sets of sliding devices in 
which one pair of slide bearings 4 carry out sliding engagement with the same sliding shaft. And first, as 
shown in (a) of drawing 2 , it checks that fix to the end face (slide bearing clamp face) of a base 2 upside 
and the bottom, and the end face (slide bearing clamp face) of the wave transmission plate 3 upside and the 
bottom said one side and another side of one pair of slide bearings 4 of each sliding device which were 
prepared with a bolt 5, respectively, and the slide shaft 6 moves smoothly where the adhesion side side of 
the base 2 and the driver element 1 of the wave transmission plate 3 is contacted. 
[0015] Next, checking sliding actuation of each of said sliding device, as shown in (b) of drawing 2 , 
spacing of the base 2 and the wave transmission plate 3 is extended to extent which can paste up a driver 
element 1, the end of the cylindrical driver element 1 is pasted up on the adhesion side of the base 2, and the 
other end is pasted up on the adhesion side of the wave transmission plate 3, respectively (see the (c) of 
drawing 2 ). 

[0016] As mentioned above, preparing for one slide shaft beforehand at least 2 sets of sliding devices in 
which sliding engagement of one pair of slide bearings was carried out, and checking the parallelism of an 
adhesion side with the driver element of the base and a wave transmission plate, and smooth sliding 
actuation of a sliding device, according to the manufacture approach of the transducer of this operation 
gestalt, by that of ********, the hand return like an erector can be prevented and manufacture effectiveness 
can be raised. 

[0017] In addition, although this operation gestalt showed the example using the sliding device in which 
sliding engagement of one pair of slide bearings was carried out to one slide shaft 2 sets, this invention is 
not limited to these 2 sets, and is used 4 sets, for example, you may make it attach a slide bearing in each 
end face of the base 2 of drawing 1 , and the four directions of the wave transmission plate 3, respectively. 
[0018] 

[Effect of the Invention] In the sound transducer which the end of the driver element which consists of giant 
magnetostrictive rod-like material as mentioned above according to this invention is carried out in the core 
of the tabular base, and adhesion immobilization of the other end is carried out in the core of a wave 
transmission plate, respectively, and is constituted A slide bearing is fixed to each location of at least two 
places corresponding to ** of the adhesion fixed side of said tabular base, a right-angled end face and the 
adhesion fixed side of a wave transmission plate, and a right-angled end face, respectively. The slide shaft 
which carries out sliding engagement of between each slide bearing fixed to said tabular base and each slide 
bearing fixed to the response location of a wave transmission plate is prepared, respectively. Since a slide 
shaft receives external force before reaching rupture stress even if the driver element which consists of giant 
magnetostrictive material receives bending external force, since it constituted so that the sliding shaft of 
each of this slide shaft might become in parallel with **, a driver element does not fracture. Moreover, the 
engine performance of a transducer is not reduced by the above-mentioned configuration. 
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[001 9] Moreover, it sets to the manufacture approach of the sound transducer which the end of the driver 
element which consists of giant magnetostrictive rod-like material as mentioned above according to this 
invention is carried out in the core of the tabular base, and adhesion immobilization of the other end is 
carried out in the core of a wave transmission plate, respectively, and is constituted. Where one pair of slide 
bearings prepare for one slide shaft beforehand at least two sliding devices which carry out sliding 
engagement with the same sliding shaft and the adhesion fixed side of said tabular base and the adhesion 
fixed side of a wave transmission plate are contacted One side and another side of one pair of slide bearings 
of said each sliding device are fixed to each location of at least two places corresponding to ** of the 
adhesion fixed side of the tabular base, a right-angled end face and the adhesion fixed side of a wave 
transmission plate, and a right-angled end face, respectively. Next, since spacing of the tabular base and a 
wave transmission plate was extended, and the end of said driver element was carried out in the core of the 
tabular base and it was made to carry out adhesion immobilization of the other end in the core of a wave 
transmission plate, respectively, checking sliding actuation of each of said sliding device, the hand return 
like an erector can be prevented and manufacture effectiveness can be improved. 



[Translation done.] 
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[Drawing 1 ] 
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[Drawing 3] 

(a) (b) 
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